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Effect of Different Levels of Organic and Potassium Fertilization on Growth and Yield

of Carrots
Omer AL-Farouq Sh. AL-Dulaimy* and Maath M. AL-Abdaly?
12 Department of Horticulture and Landscape College of Agriculture - University of Anbar, Anbar, Irag.

With the aim of studying the response of carrot crops to organic and potassium fertilization, the study
was carried out as a field experiment at the research station affiliated with the College of Agriculture (longitude
43.3, latitude 33.41). The study was carried out by distributing factorial experiments with (RCBD) with three
replicates on 1/9/2024. The first factor included organic poultry fertilizer in four levels (0-, 10-, 15-, and 20-ton
ha-1). The second factor is potassium fertilizer, also at four levels (0, 150, and 200 and 250 kg K20 ha-1). The
results of the statistical analysis showed that organic fertilization led to an improvement in vegetative growth
and yield indicators, as plants fertilized at the level of were significantly superior in the characteristics of the
number of leaves, the dry weight of the plant, the experimental unit yield, and the total yield, compared to plants
that were not fertilized with organic fertilizer. Botassium fertilization had a moral impact on the characteristics
of growth and the result, as the plants fertilized exceeded the level of K3 and gave the highest values to the
attributes of the content of the leaves of chlorophyll and its content of potassium and the sum of the
experimental unit and the total yield compared to plants not fertilized with potassium, which gave the lowest
indicators for the above characteristics. It can be concluded from the results of this study that increasing the
levels of organic and potassium fertilizers added (independently or in combination) to carrot plants led to
improved growth indicators, which was reflected in improving yield characteristics.

Daucus carota L., K,O, mineral fertilizer, organic fertilizer
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Daucus carota L., K,0, mineral fertilizer, organic fertilizer. :

Carrots Carrot, whose scientific name is Daucus carota L., belongs to the Apiaceae family. Currently, carrots
are grown as an annual crop to produce roots and as a biennial crop to produce seeds. In the first season, its
plants give vegetative growth and juicy, colorful storage roots, and in the second season the roots give
vegetative growth and flowers in the form of inflorescences. Umbrella containing seeds (1). Carrots are a unique
source of vitamin A, represented by carotenoids (2), whose percentage in carrots ranges from 3.2 to 170 mg kg-
! 1t is also rich in natural biologically active compounds, including vitamin C (21 - 775 mg kg™), which varies
Its concentration depends on the varieties and production conditions. Carrots are also a good source of many
other vitamins and minerals, such as biotin, potassium, and vitamin K1. The main carotene found in carrots is
beta-carotene, which the body converts into vitamin A, which improves eyesight and increases the body’s
immunity (2 and 3).

Carrots are often grown as a winter crop in the cold season, which requires the use of organic fertilizers such as
plant and animal waste, such as poultry waste, cow waste, sheep waste, and other organic waste, due to their
effective role in improving the properties of the soil, increasing its ability to retain water, and raising the
temperature of the root zone, as well as About its role in maintaining soil fertility and productivity due to the
micro- and macronutrients it contains, vitamins, growth hormones, and enzymes (4). Organic fertilizers play an
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effective role in improving physical cultivation properties such as porosity, permeability, movement of air and
water in the soil, penetration and spread of roots, and retention of heat and moisture in the soil, which reflects
positively on plant growth, provides a suitable medium for the growth of the roots of most root vegetable crops,
facilitates their penetration by soil, gives them a regular shape, and reduces the deformities that occur. occurs in
the roots (5).

Potassium is also one of the nutrients necessary for plant growth, and it is also considered the third most
important macronutrient, as potassium has many functions in plant cells, including biophysical functions, such
as increasing the plant’s ability to withstand various environmental stresses, such as infection with pathogens,
exposure to insects, tolerance to heat, drought, salinity, osmotic regulation, and movement. Carbohydrates from
their formation sites to their storage sites and biochemical functions such as protein metabolism and enzyme
activation, as it activates more than 70 enzymes and increases the efficiency of the photosynthesis process as
well as other important plant functions (6). The element potassium plays an effective role in regulating the
osmotic pressure in the soil and inside the cell, which works to regulate the absorption of water by the cells,
increases the concentration of total dissolved solids, and increases the content of root crops of carbohydrates,
especially sugars, which reflects positively on improving the quality of the roots produced. It is not necessary
the addition of potassium represents an increase in productivity, but rather an improvement in the quality and
quantity of marketable carrot roots (7). From the above, this study aimed to study the effect of adding organic
and potassium fertilizer and determine the best level of them that achieves the best growth and yield in carrots,
and to determine the best combination of organic and potassium fertilizer that gives the best growth and yield in
carrots.

The study was carried out as a field experiment at the research station of the College of Agriculture / Al-Bu
Aitha village / Anbar Governorate (longitude 43.3, latitude 33.41) in 1/9/2024The field soil was prepared for
cultivation by plowing it in two perpendicular plows, smoothing it well, and then dividing it into long terraces.2
m wide and 1 m wide. The drip irrigation method was adopted using T-tape type drip tubes, with two tubes for
each area. The study included two factors: the first was the levels of organic fertilization by adding
decomposed poultry waste at four levels: 10, 15, and 20 tons " and symbolized respectively as C1, C2, and C3.
As for the comparison treatment, it represented not adding organic fertilizer and symbolized by CO (8). The
second factor is the addition of potassium fertilizer (K,0) during soil preparation at four levels, in addition to
the comparison treatment, which is without potassium fertilization and the addition of fertilizer in
concentrations of 150, 200, and 250 kg K,O ha'l, and its symbols are KO, K1, K2, and K3 (9). The study
parameters were randomly distributed in a factorial experiment with a completely randomized block design
with three replications. The experiment included sixteen treatments resulting from the interaction between
the levels of the two study factors. It was repeated with three replications so that we had 48 experimental
units. The seeds of the approved hybrid Nantes were used. The seeds were scattered in two lines on both sides
of each drip tube, with a distance of 20 cm between one line and another, so that the number of lines became
four lines per platform. Planting took place on September 15, 2023, and after field emergence was completed,
the plants were thinned so that the distance between one plant and another became approximately 5 cm, at a
rate of 160 plants per unit. Experimental. After the plants had completed growing and the roots had reached
the appropriate size, in mid-December, a random sample of ten plants from each treatment was taken to
establish growth and yield indicators. It included the following:

1.Number of leaves (leaf plant'l) were counted for randomly selected plants in the experimental unit.

2.Chlorophyll concentration in leaves (mg per100 gm fresh weight'l): The Goodwin method (10) was used to
estimate total chlorophyll.

3.Dry weight of shoots (g): The shoots of randomly selected plants were taken from each experimental unit and
placed in an electric oven at 60-70°C until the weight is stable.

4.Potassium concentration K in leaves: It was determined using a flame photometer (11).

5.Yield of Experimental unit (kg): The experimental unit yield index was recorded for randomly selected plants
according to the following equation: Experimental unit yield = weight of carrot X number of selected
plants.

6.Total yield (ton ha "1): The total quotient in H = the quotient of the experimental unit x10000/2

Statistical analysis:

After sorting the data, it was analyzed according to the statistical program Genstat, and the arithmetic means

were compared using the least significant difference (LSD) test at the 0.05 probability level (12).
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The effect of organic fertilization on the growth and yield of carrots:

It appears from the results of the (Table 1) There are significant differences between the treatments in the
number of leaves index. The individual factors when treating the organic fertilizer C recorded a significant
effect on this studied trait, as the treatment C3 was significantly superior to the comparison treatment CO by
recording the highest value in the number of leaves amounting to 11.58 leaf pIant‘1 While the comparison
treatment recorded the lowest value of 7.65 leaf plant™. The effect of these different levels of organic fertilizer
on the chlorophyll content in the leaves had a significant effect, as the C3 treatment of organic fertilizer was
significantly superior in increasing the chlorophyll concentration, which amounted to 3.953 mg, over the
comparison treatment CO, which gave 2.808 mg. The results showed the effect of the study factors on the
vegetative dry weight index. The C3 treatment of organic fertilizer was superior in increasing the vegetative
dry weight, which amounted to 4.619 gm, over the comparison treatment CO, which gave 2.320 gm. As for the
concentration of potassium, the results showed that the C3 organic fertilizer treatment at the level of 4.8 kg
was superior in increasing the potassium concentration and gave 3.79, while the comparison treatment CO
decreased to the lowest value of 2.64. The results of the table showed that the effect of the individual
treatments on the yield of the experimental unit was superior to the treatment. Organic fertilizer C3 recorded
a significant effect of 25.01 kg, and the percentage decreased to 15.84 kg in the comparison treatment CO. The
results of the statistical analysis showed a significant difference in the index of yield per hectare between the
different treatments, as the highest value of the effect of organic fertilizer was recorded at treatment C3 for
the 4.8 kg level, which amounted to 125.07-ton ha'l, and it exceeded the comparison treatment CO, which
gave a value of 79.25-ton ha™.

Tablel: The effect of organic fertilization on the growth and yield of carrots

Dry Percentage of

Chlorophyll . L Yield of the
Transactions IE:\ZS(ZL:‘ content (g per el of - posassim experimental  Total yield
A 100 gm fresh shoots the leaves (ton ha'®)
plant ) ) K
weight™) (am) %) (kg)

Co 7.65 2.808 2.320 2.64 15.84 79.25

C1 8.70 2.825 2.653 3.02 21.44 107.22

c2 10.07 2.958 3.720 3.44 24.49 122.46

C3 11.58 3.953 4.619 3.79 25.01 125.07

LSD @ 0.05 0.136 0.050 0.046 0.052 0.22 1.123

The effect of potassium fertilization on the growth and yield of carrots:

The results are shown in the (Table 2) There are significant differences between the potassium fertilizer
treatments in the number of leaves index. The K3 treatment recorded the highest value for this studied trait,
which amounted to 8.23 leaf plant™, and the lowest value with the comparison treatment amounted to 7.16 leaf
plant™. As for the chlorophyll content in the leaves, the treatment was superior K3 was significantly higher,
which gave the highest value of 3.205 mg 100 gm fresh weight, while the lowest value was recorded in the
comparison treatment KO which was 3.070 mg 100 gm fresh weight. While treatment K3 was significantly
superior in the average dry weight of the shoot, as it gave the highest rate of 3.687 gm, comport with the K1
recorded 3.120, which recorded 3.322 gm. In contrast, its value decreased in the comparison treatment CO, which
gave the lowest value of 3.182 gm. The results of the table showed the percentage of potassium in the leaves,
where the K3 treatment of potassium fertilizer was significantly superior in increasing the concentration of the
potassium element and gave a value of 3.40, and this was at the level of 120 kg, while the concentration of the
element decreased in the comparison treatment KO, which gave a value of 3.11. While the highest value of the
experimental unit yield was recorded in treatment K3 at the level of 120 kg, reaching 22.45 kg. Thus, it
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surpassed the comparison treatment kO, which recorded the lowest value of 20.60 kg. As for the total yield rate
per hectare, the highest value was recorded in treatment K3, which amounted to 112.25 tons ha™, and the lowest
value was recorded in the comparison treatment KO, which was 103.00-ton ha™.

Table 2: The effect of potassium fertilization on the growth and yield of carrots

Number of Chlorophyll Dry Potassium Yield of the  Total yield
) leaves content (mg weight of in the experimental (ton ha™)
Transactions per100g fresh shoots leaves unit
(leaf plant ) weight?)

(gm) (%) (kg)

ko 8.95 3.070 3.182 311 20.60 103.00

k1l 9.36 3.114 3.120 3.16 21.59 107.97

k2 9.64 3.154 3.322 3.21 22.15 110.78

k3 10.04 3.205 3.687 3.40 22.45 112.25

LSD « 0.05 0.136 0.050 0.046 0.052 0.22 1.123

The effect of the interaction between levels of organic and potassium fertilization on the growth and yield of
carrots:

The results shown in the (Table 3) there were significant differences between the interaction coefficients
between organic and potassium fertilization in the growth characteristics and yield of carrots, as the C3K3
fertilization treatment (fertilization with 20-ton ha™ of organic fertilizer and 250 kg K,0 ha'l) was superior in
giving it the highest number of leaves in the plant, the highest content of chlorophyll in the leaves, and the
highest dry weight. For the shoot, the highest percentage of potassium in the leaves, the highest yield per
experimental unit, and the highest yield per unit area, which amounted to 12.16 leaf plant 14263 mg per 100
gm fresh weight, 5.220 gm, 3.92%, 25.37 kg, and 126.85-ton ha’l, respectively. Compared to the lowest values
for the above-mentioned traits given by the plants of the other treatments, which amounted to: 7.16 plant
leaves ' and 2.730 mg 100 g fresh weight, 2.133 gm, 2.54%, 15.70 kg, 78.53-ton ha™.

Table3: The effect of the interaction between levels of organic and potassium fertilization on the growth
and yield of carrots

Chlorontvil shoots potassium

Organic and leaves Number it ({)0(})] Dry of the Yield unit Total yield

potassium (leaf plant ') FW-) EM - weight leaves (kg) (ton ha™)

fertilization (gm) (%)
COKO 7.16 2.790 2.243 2.55 15.70 78.53
COK1 7.43 2.730 2.276 2.54 15.73 78.67
COK2 7.76 2.830 2.280 2.58 15.86 79.33
COK3 8.23 2.883 2.480 2.87 16.09 80.45
C1KO0 8.30 2.816 2.923 2.83 17.82 89.12
CIK1 8.76 2.886 2.133 2.95 21.32 106.61
CIK2 8.66 2.783 2.630 3.03 23.11 115:57
CI1K3 9.06 2.813 2.926 3.27 23.51 L17.57
C2KO0 9.30 2.930 3.216 3.39 24.08 120.43
C2K1 10.00 2.970 3.690 3.43 24.37 121.87
C2K2 10.30 3.070 3.853 3.40 24.68 123.41
C2K3 10.70 2.863 2,123 3.56 24.82 124.13
C3KO0 11.06 3.746 4.346 3.67 24.78 123.92
C3K1 11.27 3.870 4.383 3.17 24.94 124.72
C3K2 11.833 3.933 4.526 3.86 24.96 124.80
C3K3 12.16 4.263 5.220 3.92 2537 126.85

LSD a 0.05 0.27 0.100 0.092 0.105 0.449 2.246
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The reason for the increase in the characteristics of vegetative growth indicators and carrot yield can be
attributed (Tablel) To the role of organic fertilizer in improving the physical properties of the soil by improving
its granular structure and increasing its ability to retain moisture as well as increasing its porosity, which
encourages increased growth and penetration of the root system into the soil, which reflects positively on
increasing the characteristics of vegetative growth such as the number of leaves and the dry weight of the shoot
(13). On the other hand, organic fertilizer is one of the sources of supplying the soil with organic matter that
revitalizes the beneficial soil, which increases the growth of the root system and the speed of its spread in the
soil, in addition to the fact that organic fertilizer is one of the sources of supplying the soil and plants with the
macro- and micro-nutrient elements necessary to enhance the growth and yield of the plant and improve its
quality. The resulting roots increase the availability of many nutrients such as nitrogen, phosphorus, potassium,
calcium, magnesium, iron and copper as a result of the mineralization process. Mineralization, of organic matter
elements and their conversion from an organic form to an inorganic form by microorganisms, as well as
preventing their fixation by forming complexes with them (14). On the other hand, the reason for the superiority
of plants fertilized with organic fertilizer can be attributed to the fact that the organic matter added to the soil
works to increase enzymatic activity by adding substances that microbial enzymes work on to decompose them,
as well as preparing them for raw materials involved in chemical reactions to produce various enzymes such as
alpha-amylase and beta-amylase. Amylase (15 and 16). The reason for increased growth may be that the
decomposed organic matter contains growth regulators such as cytokinin, auxin, gibberellin, vitamins, and amino
acids that encourage and improve plant growth through their effect on cell elongation, and increase the plant’s
ability to absorb nutrients that work to encourage an increase in yield in quantity and quality (17), similar results
were obtained by (18 and 19).

Moreover, the treatments treated with potassium fertilizer were superior in terms of growth characteristics and
yield (Table 2) due to the role it plays in various physiological processes within plants, potassium fertilization
also contributes to improving the efficiency of water absorption, drought tolerance, and increasing its tolerance
to various stresses. Additionally, potassium plays a major role in carbohydrate metabolism and the synthesis of
organic compounds, which are very important in increasing growth, and the roots expand (20). The reason for
the superiority may be due to the role of potassium fertilization in enhancing carrot productivity and increasing
the quality standards of the roots produced. There is a direct relationship between the amounts of potassium
added and increasing the biomass of the roots, improving the quality of their storage, and enhancing resistance to
biotic and abiotic stresses. In addition, the use of potassium affects In the nutritional content of carrot roots,
which leads to higher levels of important nutrients such as carotenoids and vitamin C (3), these results agreed
with Wajda (21).

This could be due to the superiority of the interference treatment C3K3 in growth traits and the synergistic role
of both organic matter and potassium in improving the growth traits and yield of carrot plants. Similar results
were obtained (22).

In light of the results, we obtained from this study, we can conclude that increasing the levels of organic
and potassium fertilization added (independently or interdependently) to carrot plants led to a clear
improvement in the characteristics of vegetative growth, which was significantly reflected in an increase in
yield. This calls for testing higher levels of these two. Fertilizers, taking into account the critical economic limit
of fertilization.
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